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Introduction
In the global scenario, staying competitive has become a battle to be fought daily. No industry is at the top of its segment comfortably without worrying about what is being delivered to its customers. Protecting yourself from any risk has been the most effective way of not causing problem with your consumers and meeting your expectations. For this, the productive process has worked with tools that precede the problems that can reach its esteemed clients, proposing an action in case this deviation occurs.
The dynamic aspect of the human being implies constant intellectual, social, economic and technological evolution. In the last decades, what is perceived is an increase in the pace of the transformation of society. With so many changes, business survival has come to be threatened for several reasons. They see their products being replaced by new, better and / or cheaper ones; countries by raising their levels of requirements to levels that are difficult to achieve in their process; Its competitors using high technology equipment, adding value and increasing quality as a whole. The industrial scenario also did not remain free of transformations. At first, the companies focused only on production volume. There was no concern about the quality and compliance of the process. However, the intensification in the competitive environment has forced companies to review their processes to meet customer requirements in terms of price, time and quality.
Within this context, the need arose to offer better products and services to compete with the competition. For the practical application of the concepts of quality management, tools were developed that operationalized the theory and made possible its effective use. The achievement of positive results for the isolated processes showed that the use of the quality management system combined with the tools can generate better performance in order to contribute with global benefits for the company's competitiveness.
As the relevance of this subject is great, since that there are many materials available on quality tools, this research was developed under a qualitative/quantitative character, aiming at sharing and expanding specific knowledge and applied nature, aiming at specific problems.
A study of case was developed applying an adaptation of the Analysis and Problem Solving Method (MASP) in a production process. This article aims to present in a concise and concrete way tools applied to the anticipation, treatment and mitigation of the failure modes found in a company with activities focused on pulp and paper.
Research Methodology
The strategy of research adopted was the case study of the company ABC in the pulp industry. The choice of this approach is in accordance with the propositions of Yin (1994) , because one wishes to "investigate a current phenomenon within its real context, when the boundaries between phenomenon and context are not clearly defined and using various sources of evidence". The field research, which was carried out through a case study, used a qualitative method of descriptive (or exploratory) research. According to Lazzarini (1997) , the qualitative methods are characterized by a greater focus on the understanding of the facts than in their measurement.
In the data collection, the content analysis was used. Content analysis, besides performing the interpretation after the data collection, is developed through more or less refined techniques. Thus, content analysis has been shown to be one of the most used data analysis techniques in the field of administration in Brazil, especially in qualitative research (DELLAGNELO; SILVA, 2005) .
A semi-structured questionnaire was sent to the operatives and managers. The interviews were recorded after the interviewed opinion, evaluated with the researcher and transcribed to magnetic medium, and analyzed the main issues and issues addressed for the structuring of the work. The document examination was also the subject of the study. It is worth mentioning that these interviewees have at least ten years of experience in the same company. Therefore, the article aims to improve processes through the use of tools, focusing on the reduction of equipment stops and causes, supported by the problem that these stops in the process can cause financial losses to the company.
Theoretical Framework
The concern with the quality of goods and services is not recent. Consumers have always had the concern of inspecting the goods and services they received. According to Longo (1996) , the concern with quality management brought a new managerial philosophy based on the development of concepts, methods and techniques appropriate to a new reality.
Quality is no longer an aspect of the product and only department-specific responsibility, and became a company's problem, covering all aspects of its operation. Longo (1996) also states that implementing a quality management system in companies does not require expensive and laborious processes. It can be carried into companies without major expense through concepts that need to be absorbed by each of the professionals working within the company. However, it takes leadership and motivation to make everyone change their way of thinking, and the company can improve as a whole.
For Gitlow (1993) , emphasizing productivity alone will sacrifice quality. On the other hand, emphasizing quality is more important because it can increase productivity, leading to the desired results: customers get high quality at a competitive price, suppliers get predictable business sources in the long run, and investors make profits, or everyone wins. A company that does not have quality planning or that does not have good quality in its processes tends to lose competitiveness. For Deming, up to 85% of the cost of quality is managerial problems. When the question of quality arrives at the base, at the level of the workers, they have little control to exercise. For example, if in the construction of a highway management suggests the use of a lower asphalt, the workers who apply it can do little about quality (HELDMAN, 2006) .
Deming is considered the creator or main contributor of Total Quality Management (TQM), who considers the process as a problem, not people (HELDMAN, 2006) . Analyzing Deming's 14 points, it is possible to notice this when he says that companies must constantly improve the production and service system, improving quality and productivity, always reducing costs, establishing work training, leadership, Adopting new philosophies, breaking down barriers between departments, so that everyone understands themselves as a team and not as competitors. Ending the dependence on inspection as a way to achieve quality -as this generates, in addition to rework, more costs -and involving all of the organization in the task Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 of achieving transformation. The problem should be avoided at the beginning of the process and not at the end.
The Quality tools are resources to be applied as support in methods for problem solving and decision making, making possible the best use of resources and allowing the collection and implementation of actions to control and improve processes. These tools can help in obtaining systems that ensure continuous quality improvement. Through them, one
can collect, organize and analyze data and information about the processes and use the results of the analysis to identify and eliminate the root causes of the problems, solving them completely and definitively (DRUCKER, 2008) . Based on this line of reasoning, the tools and techniques used in the research are described below.
Linear regression
The simple linear regression is to establish a linear mathematical function that The determination of the correlation between two variables by means of an inspection in the annotated pairs or the corresponding dispersion diagram is not very precise and depends on the training and the sensitivity of the observer. One way to overcome this difficulty is to look for a measure that characterizes this correlation. The instrument used for this measure is Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 the correlation coefficient (or "Pearson's r") proposed by Karl Pearson. This coefficient indicates the degree of intensity of the correlation between two variables and also the meaning of this correlation (positive or negative) (CALLEGARI-JACQUES, 2003).
Ishikawa`s diagram
The Ishikawa Diagram was proposed by the Japanese Kaoru Ishikawa, a quality control engineer, the Japanese company management theorist, who lived between the years of 1915 and 1989. The Ishikawa Diagram, also known as the Cause and Effect Diagram or Spine of Fish, allows to hierarchically structure the causes of a problem or opportunities for improvement. It might also be used for other purposes, in addition to the one presented, because it allows structuring any system that results in a response (uni or multivariate) in a graphical and synthetic way. The causes of a problem can be grouped, from the concept of "6Ms", as a result of failures in: materials, methods, labor, machines, environment and measures. The use of the 6Ms helps to identify the causes of a problem and serve as an initial structure to facilitate reasoning in the analysis of this problem (ISHIKAWA, 1982) . See Source: Adapted from Ishikawa (1982) For Ishikawa (1990) , the constraint due to hierarchical (non-relational) structure is often irrelevant, especially in early approaches. The Ishikawa Diagram can evolve into a Relationship Diagram (one of the Seven Quality Planning Tools or Seven New Quality Tools) that already has a more complex, non-hierarchical structure. The Ishikawa Diagrams allow us Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 to visualize possible stratifications to be applied in the systems being studied. The stratification consists of the unfolding of the system in such a way that the control items, for example, as in Figure 2 , are studied in homogeneous situations, allowing the causes of the problems to be detected with greater sensitivity. To do so, there is the "6Ms" division, which directs where the problems of a process can be:
− Labor: When an employee performs an improper procedure, does his job in a hurry, is reckless, has been poorly trained, etc. − Material: when the material does not comply with the requirements for carrying out the work. − Environment: when the problem is related to the external environment, such as pollution, heat, dust etc., or even to the internal environment, such as lack of space, inadequate equipment dimensioning etc. − Method: when the undesired effect is a consequence of a method chosen improperly for the work, or when there are method failures. − Machine: when the defect is in the machine used in the process. From then on, those involved need to start assessing the causes of the problem, taking into account the "6Ms".
FMEA is the acronym that refers to "Failure Mode and Effects Analysis " Collins (1993) . In Brazil, the acronym was translated as "Análise dos modos de falhas e seus efeitos" and works as a tool that has the objective of avoiding possible problems during an industrial process. To do so, the method performs an analysis of possible failures that can occur in components and generate an effect on the function of the whole set. Thus, potential failures are analyzed and proposed improvement actions for product or process development. FMEA therefore makes use of prevention by detecting failures even before they occur. In particular, Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 the FMEA serves to minimize or even eliminate the occurrence of failures in products and processes, as well as to avoid their consequences.
Indirectly, the tool serves to reduce costs, and can also reduce the inputs used during the procedures, making processes more efficient. By lowering the chances of the product or process to fail, the consumer also wins. When purchasing the manufactured item, the consumer will run a lower risk of buying a product that has manufacturing problems, avoiding having to contact the technical assistance. Even when the outsourced service readily repairs and covers the failure, there is a degree of customer dissatisfaction. These three indexes are evaluated from a scale ranging from 1 to 10, and for all of them, the lower the score, the lower the risk. The lower the severity, the lower the impact on the customer of a possible failure (for example, severity equal to "1" is considered as no noticeable effect; severity equal to "10" involves failure to meet safety and / or regulatory requirements). The lower the occurrence score, the lower is the probability that a particular cause of a failure occurs (for example, an occurrence equal to "1" is considered as a very low probability of occurrence of the cause of the failure mode or that this cause is eliminated by On the other hand, "10" is the value assigned when the probability of failure mode cause is very high). To achieve a lower detection rating, generally the controls should be improved (for example, detection equal to "1" indicates that the problem will almost certainly be detected, the number "10" is assigned when detection is practically impossible) . -5163.2018.0016.0006 The RPN (Risk Priority Number), traditionally, is determined by the product of the three input factors, Severity (S), Occurrence (O) and Detection (D). RPN = SxOxD is then obtained. The generated result is expressed by a value between 1 and 1000. (TENG, 2006) .
Pareto`s diagram
The Pareto Diagram is a bar graph that orders the problems, identifying the most important ones and measuring them in several scales, allowing to use the Pareto`s theory (few essential, very trivial), that is, there are many unimportant problems before Others more important. In addition, the Pareto`s Diagram allows you to group data in different ways, measure the impact of process changes, and break down generic causes into specific causes. It is a graphical resource used to establish an ordering in the causes of losses that must be 
Sheet / Checklist
The Checklist begins with the planning of the data that must be observed, establishing the period in which the data should be collected. It contributes strongly to the analysis of the data collected and the frequency with which they occur. In addition, the Leaf / Checklist provides subsidies for other tools, being built from tables. (GOETSCH, DAVIS, 2016).
Matriz GUT
Its advantage in the management of problems is to help the manager to quantitatively assess the resolution of problems that, a priori, have only qualitative characteristics, aiming to prioritize possible corrective and preventive actions to achieve a partial or total elimination of the problem. The starting point for assembly of the GUT Matrix is to list the problems, contemplating the aspects to be analyzed. Next, a note will be given for each problem listed, in three aspects: severity, urgency and trend. Gravity represents the impact of the analyzed problem on some aspects such as tasks, people, results, processes and organizations, in particular the cost aspect, that is, it represents the possible damages or losses that can result from a situation. Its effects should be analyzed in the medium and long term. To which it refers, the urgency aspect means the need for time available to solve the problem. In other words, it represents the question of the time that exists to solve a given situation. The greater the urgency, the shorter the time available to solve the problem in question and vice versa. Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 In the trend, the potential of the problem is evidenced, the probability of the problem becoming larger over time. It is the evaluation of the tendency of growth, reduction or disappearance of the problem.
The calculation rule that will determine the priority of the problem is multiplied by the values assigned to gravity (G), urgency (U) and trend (T). Those who present a larger product will be those faced first, since they will be the most serious, urgent and with a tendency to become worse (KEPNER, TREGOE, 1981) .
Its advantage in the management of problems is to help the manager to quantitatively assess the resolution of problems that, a priori, have only qualitative characteristics, aiming to prioritize possible corrective and preventive actions to achieve a partial or total elimination of the problem. The starting point for assembly of the GUT Matrix is to list the problems, contemplating the aspects to be analyzed. Next, a note will be given for each problem listed, in three aspects: severity, urgency and trend.
Gravity represents the impact of the analyzed problem on some aspects such as tasks, people, results, processes and organizations, in particular the cost aspect, that is, it represents the possible damages or losses that can result from a situation. Its effects should be analyzed in the medium and long term.It refers, the urgency aspect means the need for time available to solve the problem. In other words, it represents the question of the time that exists to solve a given situation. The greater the urgency, the shorter the time available to solve the problem in question and vice versa.
In the trend, the potential of the problem is evidenced, the probability of the problem becoming larger over time. It is the evaluation of the tendency of growth, reduction or disappearance of the problem. The calculation rule that will determine the priority of the problem is multiplied by the values assigned to gravity (G), urgency (U) and trend (T). Those who present a larger product will be those faced first, since they will be the most serious, urgent and with a tendency to become worse (KEPNER, TREGOE, 1981) .
Practical case
The study of case was carried out in a pulp and paper company in the interior of São Paulo, which will be denominated ABC Company. The study prioritizes the identification of Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 problems of a paper machine, working 24 hours a day, with stops programmed only for the replacement of components with expired life cycle. This is a critical resource because, since there are stops on this machine, the process and the entire line are penalized, since its cost / hour is R $ 30,545.00. In order to eliminate this critical factor, with the use of an adaptation of the Method of Analysis and Problem Solving (Campos, 2004) , the machine was treated as a component of a priority process to be worked on.
In this way, the method contributed to a broader view of the problem. During the paper production process, the machine acts together with various items: scrubbers, inboxes, flat tables, the pressing phase and, last but not least, the drying phase of the paper produced.
The scrubbers in a paper machine are responsible for removing the impurities charged in the cellulosic pulp (compared to a sieve).
The inbox is responsible for the distribution of the cellulosic pulp on the flat tables, which perform the paper forming process. When pressing, a percentage of water is removed from the paper, preparing it for the drying process, where the machine stage is finished, with the paper leaving the rewinder with a moisture content of around 7.5%. Through internal control, during a certain shift, within several groups, when the forming paper passed through the flat table, several stops with different motifs were detected, as shown in Table 1 Base: Data collected in company (2016) This led to the need for a better investigation, and, to this end, the records of the Production area, from December / 2015 to June 2016, classified within the areas (Mechanical, Electrical and Operational) were accessed. 2. The maximum limit of stops per month was of 1,100 h involving all the categories, limit this established by the production management of the factory.
Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 Base: Data collected in company (2016) Therefore, in terms of financial losses generated by these stops, during the period surveyed, the months of January and June 2016, having more than 4,000 min of stops, can be classified as the most representative, within the Operational area, more representative, totaling 18,468 min, or 307.8 hours, generating the amount of R $ 9,401,751.00 or, on average, approximately R $ 1,343,107.29 per month. Because the result is expressive, it is unnecessary to comment on the prioritization of negotiations aimed at mitigating the causes that contribute to this loss. In the search for more information about the stops occurred during the periods, the most critical was June the largest within every month, and extracting the stops within the month in reference were obtained its main reasons, which totaled 4002 min. For the research in question, together with the management of the factory was prioritized June. (2016) To find out the reasons that should be addressed first, a GUT Matrix was built. As Table 4 shows, it was possible to classify the problems according to the treatment priority. (It would be interesting if the costs, which justified the gravity, were presented). According to this matrix, the problem that should be prioritized was "Paper breaking". For the classification of the trend, the simple linear regression method was used, and the relationship between the amount of failure and time was studied.
Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 (2016) As a result, we have the function f (x) = 2.6857x + 4.2666, giving a slope line of approximately 69.58 degrees. It was suggested that this slope be taken as the trend qualification parameter, as shown in Table 5 below and later in the plot in Chart 1. In order to improve the investigations, a Pareto`s Diagram was built to classify the occurrences related to the rupture of paper. The diagram showed that the paper break is related to the factors "Failure to cut (nozzle)" and "Dirt in the process", respectively Centro Universitário SOCIESC -UNISOCIESC Joinville, Santa Catarina, Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 represented by 33% and 25% of occurrences. Thus, these factors were separated for treatment in Chart 2.
Chart 2 -Main ocurrences in Paretto form
Base: Data collected in company (2016) In order to analyze the causes of "Failure to cut (beak)" and "Dirt in the process", another quality tool was used: the Ishikawa`s Diagram. Thus, it was possible to list details that contributed indirectly so that the "Paper Break" was the problem with priority of treatment.
Next, in figure 2, the opening of the diagram for greater visualization of the components contributing to the effect "Cut-off (nozzle)". Brasil ISSN 2237 -5163 / v. 08, n. 03: p. 520-538, ano 2018 DOI: 10.14521/P2237-5163.2018 Considering the "Machines" aspect, it will be necessary to negotiate with maintenance personnel, and employees will be alerted and aware of the problems and costs involved, emphasizing an improvement in maintenance management.
As for "Materials", management will need to have a better planning involving procurement, given the quantity of defective parts purchased. Why did this happen? Because in "Method", it was noticed that there were no equipment to test and detection of defective nozzles during the acquisition process, making it impossible to place materials under conditions of use.
Still in "Method", there is a need for improvements in checking the tables and presses by the staff. Regarding the "Workforce", investing in training and preparing new talent: even though there were procedures to be followed, this was not happening, a fact that put managers on alert for guidelines for the mandatory and correct sequence of Internal procedures, thus seeking to reduce the chances of failure.
In "Measurement," efforts will need to be intensified. In addition to the "Method", there are problems with the pattern of nozzle fixation procedure. For this purpose, an
Ishikawa`s Diagram has also been developed with the purpose of stratifying the causes, unfolding the problem and analyzing the reasons for each "M".
In "Machines", the analysis of the managers was directed to the bearings and support rolls. "Materials" showed the need for logistics staff to check the layout improvement, to more easily access places where it can not be cleaned. The problem involving "Labor" is similar to the previous case, that is, it is necessary to invest in training and prepare new talent, since the non-execution of the plan of work according to the planned one is considered serious fault on the part of the employees.
As for the "Medium", emphasis should be placed on the pigeons' dirt, seeking to remove them to another location, without harming them. Considering the "Method", it is necessary to meet with the microbiological analysis staff to review the "Boil Out" procedure, in addition to cleaning in general, as this may lead to leftovers from masses. This analysis resulted in the expansion of the Ishikawa`s diagram shown in figure 3 allowing an analysis as detailed in figure 3 . In order to choose which observations, about the mentioned Ishikawa`s Diagrams, would be worked, another tool was used: FMEA, its objective was to relate the failure modes during the paper production process, establishing the priority of performance on them, according to the score obtained in the Columns "Severity" (S), "Occurrence" (O) and "Detection" (D), Table 6 transcribes the tool that also demonstrates the Risk Priority Number (RPN). According to the multiplication of the Severity, Occurrence and Detection attributes raised, the "Process Dirt" failure mode (RPN = 576) should be treated as a priority, the cause of which is related to the wear of the support rollers and which has ineffective detection mechanisms Failure, or even failure cause or effect. In order to do so, the company must use action plans with responsible and deadlines, in order to act on the problem.
Conclusions
This study of case, from the problem that came to the surface, it was possible to find a solution to figure out the Problem Analysis and Problem Solving Method, in order to clarify the main stops of the object being studied. The selection of the tools used in this article, to highlight the paths and answers to the problem raised, was based on the characteristics of the process of the company studied. The long period chosen for the sample was due to the representativeness of the machine in the production process and the financial amount in stops involved. With the use of the tools, it was possible to search the reasons for the causes of these stops, allowing the company's management to focus on the most important aspects and, consequently, on the mitigation of waste. After all the evidence pointed out in the study, it is clear the importance of the applicability of the proposed method, and how beneficial this can be for the company. It is up to the Management from that moment on that the main motives of the stops have come to light, the appropriate measures and corrections as soon as possible, so that the process is controlled. He emphasized in this article, the importance after the problems occurred, the training, the involvement of the areas, the correct use of tools, the practice of standards adopted in the process, and finally several improvements to be made to avoid such waste.
